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METHOD OP OPERATION 
TRUHE CIRCUIT 

Incoming -c-rom Central Test Desk - Pull Mechanical Switching System. 

GENERAL DESCRIPT I O N 

1-. uiis circuit is used as an incoming selector from a local or central 
test desk tor testing subscriber’s lines in a full mechanical machine switching 
system. Wosn connected with a. sender circuit in the test desk it selects a 
finai in the same manner as a regular incoming selector. It is restored to 
normal when the ping of the test cord is removed from the associated teat line 
jack previous to the test selector reaching test position. Should the plug of 
the test cord be withdrawn from the associated jack when the test- selector switch 
is in testing position, the subscriber's line will be connected to the test line 
circuit at the test desk arranged for hook supervisor. When in the tasting posi- 
tron, it is restored to nonnai by the operation of a Disc, key located at the 
test desk. 

2=> 'This circuit is arranged to function the "No Test" feature in the 
final trunk circuit when the "ixo Test" key in the sender circuit is operated. 

DETAII3D DESC R IPTIO N 

REGULAR CON NEC TIO N (X WIPING) 

o. The p.-u„g of the test cord is inserted in the jack of the associated 
teso Line circuit uno. tne start key operated, the fundamental circuit is closed 
opera ting tne 1 relay. Circuits Battery, through the 1200 ohm winding of the 
L relay, cam G» tip of the fundamental circuit, to ground in the test cord 
sender circuit. The L relay operated, locks throu^i its 1200 ohm winding, 
cam il, make contact of the relay, cam G, tip of the fundamental circuit to the 
same ground in the sender circuit. The I relay operated advances the switch 
to position 2. Circuit; Ground on cam I, make contact of the relay, cam C, 
to battery through the R magnet. As the switch enters position 1-3/4, battery 
is connected through the GOO ohm winding cf the PD relay, cam J to the sleeve 
of the associated test line circuit as a busy condition and for supervisory 
purposes. Due to «,he h igo. resistance in the associated circuit, the PD relay 
dose not receive sufficient current to operate at this time. In position 2, 
the DP magnet operates to ground on cam I through the make contact of the 1 
relay starting the selector upward. 

4, When the selector moves upward in position 2 carrying the brushes 
over the commutator segments, ground is intermittently connected to the tip 
side of the fundamental circuit through cam G by means of the A commutator 
brush and segments, successively short circuiting and permitting the re- 
oper&tlcn of the stepping relay in the associated sender circuit. When 
sufficient impulses have been sent back to satisfy the sender, the fundamental 
circuit is open releasing the 1 relay. The i relay released, opens the cir- 
cuit through the UP magnet and stopping the upward movement of the selector 
and advances the switch to position 3. Circuit; Ground on the armature and 
^back contact to the L relay of cam 3 to battery through the R magnet. 
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„„ Wi JV hS S ’ 7itCh in p03iWcn 3, the trip magnet is energized to ground 

T™ u am tne L relc y re- operate 8 ovor the fundamental circuit from ground 
m the sender as previously described, advancing the switch to uosition 4. In 
position 4, the UP magnet re- ope rates and the trip magnet being operated causes 
the previously selected set of brushes to trip, when the selector starts upward, 
as the selector moves upward for group so loot ion carrying the brushes over the 

gr ° Und i f int srnittentiy connected to the tip side of the fundamenta 
circuit througn cam this by means of the 3 commutator brush and segments, 
successively short circuiting and permitting the re-operation of the stepping 
re *!^ U l ne s9nc \ r circuit until the proper group has beon selected. When 
pulses have been sent back to satisfy the sender, the fundamental 
^rcuit is openea, releasing the L relay which in turn opens the circuit through 
the UP magnet and advances the switch to position So 

/ 

position 5 t the x relay re-operetoe through its 800 ohm winding. to 
^ °~ '~ aa • Ly * ^dey operated advances the switch to position 6 in a 

circui t from ground on cam I* J. relay operated, can B # K magnet to battery. As 

tne switch leaves position 5-l/4 the circuit through tho 800 ohms winding of the 
X relay is opened. 6 

7. Should tne 3 terminal of the first final trunk in the group in which 

tho selector is hunting be idle, the 1 relay releases immediately but should it 
b. b. t sy, " he L 13 koid operated in through its 1200 ohm winding, cam E 

matve contact of the relay, cam K to ground on the sleeve of the busy trunk* 
r 18 ^' fie L rolay is hold operated, due to this busy condition, tho circuit 

pP^B-afeQQt is maintained and the selector w5.ll travel upward until 
fii 8 4 * * * " 9 tr f n ^ i3 found a misn an idle trunk is found, the circuit throug-i the 

S ?! f ° 1 ; ‘ elay iE ** ^icy does not release Lnediate- 

+ C ; r ! Ui ? " sins cIoscd from ground through the G commutator brush and 
^gnon, f cam D o battery through the 800 ohm winding of the relay. When the 

1^*1 ff 0 C ? nta ;; d ^ 3 ? he tru ' a1r terminals, the circuit through the C commutator 
, S ?? en ^ vh0 * ra2ay ^ -teases in turn opening the circuit througi the 
^ magnet, whicn si.ops tne selector brushes on the terminal of the selected line. 
i--e l r. lay released, aavonces the switch to position 7 and places a busy con- 

r SLfv ! sleeve of the selected final line. Circuit: Ground on cam H, cam 
I> hj.^a .1 ooutact oi the re lay, cam M to the S terminal. 

8. R023s- The adjustment of tho 0 commutator brush with relation to the 

trrppea saeeve multiple brash is such that it does not break contact with the 

V commutator segment until slightly after the holding circuit through the 1200 
Q.im v7inciin 3 o*. the L roxajr is opened !>;/ the slsove brush leaving the busy tar- 
mina^^and making contact with the sleeve of an idle trar^> UP magnet, 

therefore remains operated and the selector continues to travel upward until 
tne brushes are carried slightly above the center of the trank terminals allow- 
ing the locking pawl to enter the rack attached to the brash support rod. At 

this time the holding circuit through the 800 ohm winding of the" 1 rolov is 
onenea at the C commutator releasing the relay. The J, relay released, dis- 
connects ground from the C commutator feed bar and releases the UP magnet, 
allowing tne elevator to drop into place thus centering the brushes in the 

t runic terminals. During trunk nunting (in position S only), the commutator 
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feed ground is supplied, througv cams H, I and P under the control of the L re- 
lay. This is to prevent the re-operation of the I relay by the closing of a 
circuit between the C commutator brush and segment on the overthrow of the 
selector or as it drop 3 into place. 

9. As the switch enters position 6-3/4, the sleeve of the selected final 
trunk is made busy by ground on cam M. In position 7, the X relay operates, 
through its 1200 ohm winding, cam & to ground on cam M and locks through its 
1200 ohm winding* cam E, make contacts of the 1 relay to the same ground on 
cam M. The operation of the L relay advances the switch to position 8. In 
position 8, the tip and ring are closed througi cam3 K and R to the final cir- 
cuit for selection beyond. 

10. In position 8, the locking circuit for the L relay is transferred 
from ground on cam M to ground on the ring of the final trunk. After selection 
beyond has been completed, the ground on the R terminal from the final circuit 
is disconnected but the I relay is held operated from ground from the sender 
circuit over the ring. Circuit: Battery 1200 ohm winding, cam E, make contact 
of 1 relay, cam 1, ring of trunk to ground. A relay in the sender circuit oper- 
ates and disconnects the sender and connects the testing combination of the 
jacks to the incoming selector and also disconnects ground from the ring of the 
fundamental causing the L relay to release advancing the switch to position 9. 

11. With the switch in position 9, the 1 relay operates through its 800 
ohm winding to ground on cam H. The 1 relay operated closes a cirouit from 
ground cam M, make contact of the X relay, cam C, R magnet to battery advancing 
the switch to position 10* As the switch advances from position 9, the X re- 
lay releases but re-ope rates in position 10, through its 1200 ohm winding to 
ground on earn D. 

12. With the switch in position 10, the sleeve of the associated circuit 
is disconnected from the 800 ohm winding the H) relay and connected through 
cam J to battery through the 750 ohm winding of the SIV relay, which operates. 
The SLV relay operated, locks the X relay through its 800 ohm winding and the 
inner contacts of cam P. The 1 relay operated, advances the switch to position 
11 in a circuit from ground on cam M, make contact of the L relay upper cam C, 

R magnet to battery. In position 11, the tip and ring of the circuit are con- 
nected through cams E and X to the final trunk for testing. 

DISOOEE3CT 

13. With the switchnin position 11, the circuit sis restored to normal, 
by the operation of a key at the test board. The operation of this key opens 
the sleeve wire, releasing the SLV relay. The SL? relay released, releases 
the X relay. The "L" relay released, advances the switch to position 18 from 
ground on the armature of the relay, cam B, R magnet to battery. In position 
18 the DO W magnet operates from ground on cam K restoring the selector to 
normal. As the selector roaches normal, the sv/itch is advanced to normal from 
ground on the Y commutator brush and segment, cam B, R magnet to battery. 
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PHHLIMI'TAHV PIPCOTP-TWO'T 1 

14. ■hen tae plug of the test cord is withdrawn from the jack at the test 
tne external resistance in the sleeve circuit is decreased from ££00 ohms 
tc^ru cams thus operating the PD relay which locks ground on cam H, TTae oper- 
ation of the PD relay., connects ground through cam C to battery through the H~ 
magne t advancing, the switch to position 18, However if the plug of test cord 
is^v/i thdrawn from the jack after the switch has passed position 9, the circuit 
:/im± i unction as previously described and the subscriber’s line will then be 
;® lfc *° nr3ect0a tr ths . t0st desk with the switch of the test selector in position 
th ,° srntch _ in _ Position 11, the circuit is restored to normal by the 
epe rat-on of a iC0y at t}13 tost board as previously described under Disconnect. 

HO 'I E 3D - ( ”X H IRI -TC " ) 

, - 15 * When -this circuit is used with a central test desk located in a dis- 

“ “ centra! office, tne m relay is specified and Y wiring used. In this 
°r! n ;;f r circuit is closed metallic through the windings of the 

* ” tne hx -‘ ey iri zh3 sender circuit is operated, batterv throurfi 

Section tat 3 ^ 1 ’ 3 ' :0n f Cted tc the rin - cf th ’ 3 test cord, after final tens.se- 
tha^pm S . ?iaC ! < , Elis battery in parallel with -the battery through 

° chm^winaing of the 1 relay allows sufficient current to flow in thg 
t 1 rth^B terminal to permit the P.B.il. relay in that circuit 

,! Po C te s t '' e f eatn re t in ■ ssl °7 t ^ n ha * taken place, functioning the 

to '.seize f *“ s 

C** n - x cs -iv«o Ol 7-10 VJJ.0X xo 1 3 CU-PV OT* i n ] & A 0 

ima ; selector advances ground is rereov-oS from the a tor-stool k’ao-io- t’-a 
1 £ rom this point the circuit Motions as nrevioisly dalorhed. 

O'KDRFLOV/ 


16. Should all tie trunks in the group be buav. the selecto- when *«■«*■ 

th i: T SlS -° the tCp ° f ^ bauk md ™ sts the* over- 

goinythrswhch tope ?i„™ V leases, ad- 

. - , ^ x { *• ^ we 3 Vi :n position 7 * a ciroTii^- 

throu^ th© 1 *?^-?^^ T‘ ***? 3 commutator, brush and segment, cam B to battery 
r*^w f Uv f nCin ? aie swicch t0 Position 9. m position 9, the 

I — x«y .is coauec,el to toe ring of the fundamental circuit as nr^viou-lv 
desenbaa under ’Hegular Oonnecticn” which operates in series w?2T£?L in 

^•TJ3 C1 ^t U r3l£7 ° perat0d - bef0 - brush selection^nas 

tekon pj.cu.0, xi giit-s an CwL lamp at the test desk as an indication that th* 

■sQh.ec, or has gone to overflow, ihe operation cf tee L relay advances'* th« 

S swiJob P t Sitl0n .- 0, nf P0£itim -°^ E relay a^in o^eratet lancing 
^ Svntch t0 position v.1. In position H. the j. re lav i s bv 

operation cf the disconnection key at the Lot board. * the 

"Di°conrf?- tl0nS ^ iS rest0rad fco nCTm ^ ** described previously' under 
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TELL TAM 


17. Should the selector travel to the "Tell 'Pale" position during brush 
selection, a circuit is closed from ground on the commutator brush and segue nt 
cam £, R magnet to battery advancing the switch to position 3 . In position 3, 
the L relay operates over the tip of the fundamental circuit advancing the 
switch to position 4. The switch is advanced to position 5 from ground on the 
X commutator brush and segment. In position 5, the 1 relay oneratas to p,rovma. 
on cam D advancing the switch to .position 6. The switch is advanced to 
position 7 by ground on the commutator brush and segment. In position 7, the 
1 relay operates to ground on cam M advancing the switch to position 8, The 
switch is advanced to position 9 by ground on the X commutator brush and 
segment. In position 9, the 1 relay is operated over the ring of the funda- 
mental circuit in series with a relay in the sender circuit lighting an over- 
flow lamp at the test board as previously described under "OVEHFIOTT” advancing 
the switch to position 10 . 171 th the switch in position 10, the L relay is 

operated by ground on cam D advancing the switch to position 11. In position 
Xi # the switch is advanced to position 18 by ground on the X commutator brush 
and segment. 171 th the switch in position 18, the switch is advanced to posi- 
tion 1 and the circuit is restored to normal, as described under ,, D.'3C0iHSBCT ,, « 



(6 Pages) Page #6. 

Issue 2 - 3T-431249. 

Replacing all previous issues* 
October 20, 1921. 

Circuit reouieeme itts 

TH E, READJ U ST RSO,UI RiB.ISNTS _SHO'.vIT BELOW A RE POE HATTITEUAUCE use QlJLY. 
OPERATE RON- 0P3R a IE RELEASE 


E138 

(ST) 

Inner Wdgo 
(34 ohms) 

Readj . 
Tost 
I7.C. C. 

.055 amp. 

.058 amp. 

.058 amp. 



Ro 9-CljJ • 
Test 

.ooo amp. 
.0076 amp. 


Outer Wdg. 
(316 ohms) 

Test 

.042 amp. 






E375 

(D 

Inner Wdg„ 

( 1200 ohms ) 

Special requirement to 
hunting idle trunks. 
Readj. .017 amp* 

Tost .0178 amp. 

W.C.C. .0184 amp. 

avoid 

Readj . 
Tost 

• 

overstepping when 

.012 amp. 

• 0-.14 amp. 


*4t 

Outer Wdg» 

{ 800 ohms ) 

Test 

Wo 0 . c . 

.045 amp. 

.055 amp. 







ROTE : — Relay should bo equipped with special armature 
stop (pioce part #163914). 


S618 
{ SLV) 


Readj. .008 amp. 
Test .011 amp. 
W.C.C. . 0 145 amp. 


Readj, .001 amp. 
Test .0005 amp. 


SpleE31 „ 

P-22590 

(PD) 

Inner \7dg. 
(800 ohms) 


Readj, .031 amp. 
Test .037" amp. 
W.C.C. .0428 amp. 


Readj . .022 amp. 
Test .020 amp. 
W.C.C. .0176 amp. 


ENG.-- ACLH-ML. 
6-7“ 22. 
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